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The Southeastern Greenland Dome (SE-Dome) has both a high elevation and a
high accumulation rate (1.01 m w.e. yr-1), which are suitable properties for reconstructing past
environmental changes with a high time resolution. For this study, we measured the major ion fluxes
in a 90-m ice core drilled from the SE-Dome region in 2015, and present the records of annual ion
fluxes from 1957 to 2014. From 1970 to 2010, the trend of non-sea-salt (nss) S042- flux decreases,
whereas that for NH4+ increases, tracking well with the anthropogenic SOx and NH3 emissions mainly
from North America. The result suggests that these fluxes reflect histories of the anthropogenic SOx

and NH3 emissions. In contrast, the decadal trend of NO3- flux differs from the decreasing trend of

anthropogenic NOx emissions.



25 9 IPCC 5

CO2
(level of confidence)
100m
26
100m
-50
2015 5 5 -6
90m 8
9
CT
1m
4-5
1)
(lizuka et al., 2017) 2)
2 (Furukawa et al., 2017) 3)
60

(lizuka et al., 2018) 4)
(Bautista VIl et al., 2018) 5) 60
(Pavin et al., 2018)

60



30

2018 S
29
[01] Pavin, F.,, O. Seki, K. Fuijita, Y. lizuka, S. Matoba and T. Ando, 2018, Assessment for paleoclimatic utility of biomass
burning tracers in SE-Dome ice core, Greenland, Atmos. Environ., 196,
86-94.",doi:10.1016/j.atmosenv.2018.10.012
[02] , 2018,
d-excess , 80 (6),

[03] Matoba, S., M. Niwano, T. Tanikawa, Y. lizuka, T. Yamasaki, Y. Kurosaki, T. Aoki, A. Hashimoto, M. Hosaka, S.
Sugiyama, 2018, Field activities at the SIGMA-A site, northwestern Greenland Ice Sheet, 2017, Bulletin of
Glaciological Research, 2018, 36, 15-22",10.5331/bgr.18R01

[04] Bautista VII, A. T., Y. Miyake, H. Matsuzaki, Y. lizuka, and K. Horiuchi., 2018, High-resolution 1291 bomb peak

profile in an ice core from SE-Dome site, Greenland, Journal of Environmental Radioactivity, 184-185,
14-21.",10.1016/j.jenvrad.2017.12.015

[05] Uemura, R., H. Motoyama, V, Masson-Delmotte, J. Jouzel, K. Kawamura, K. Goto-Azuma, S. Fujita, T. Kuramoto,

M. Hirabayashi, T. Miyake, H. Ohno, K. Fujita, A. Abe-Ouchi, Y. lizuka, S. Horikawa, M. Igarashi, K. Suzuki, T. Suzuki,
and Y. Fujii, 2018, Asynchrony between Antarctic temperature and CO2 associated with obliquity over the past
720,000 years, Nat. Commun. 9, 961, “,10.1038/s41467-018-03328-3
[06] Schipbach, S.,,, lizuka et al., 2018, Greenland records of aerosol source and atmospheric lifetime changes from
the Eemian to the Holocene, Nat. Commun.9, 1476",10.1038/s41467-018-03924-3
[07] , 2018, 2017 (SIGMA-A
) , 37 91-94
[08] , 2018,
, 37 129-130

[09] lizuka, Y., Uemura, R., Fujita, K., Hattori, S., Seki, O., Miyamoto, C., Suzuki, T., Yoshida N., Motoyama, H., and

Matoba, S, 2018, A 60 year record of atmospheric aerosol depositions preserved in a high accumulation dome ice

core, Southeast Greenland.", Journal of Geophysical Research: Atmospheres, 123.
https://doi.org/10.1002/2017JD026733

[10] Masashi Niwano, Teruo Aoki, Akihiro Hashimoto, Sumito Matoba, Satoru Yamaguchi, Tomonori Tanikawa, Koji
Fujita, Akane Tsushima, Yoshinori lizuka, Rigen Shimada, and Masahiro Hori, 2018, Spatially and temporally high
resolution non-hydrostatic atmospheric model coupled with detailed snow process model for Greenland Ice Sheet,
The Cryosphere, 12, 635-655, 2018, https://doi.org/10.5194/tc-12-635-2018

[11] , 2018, , 76  153-168,
doi:10.14943/lowtemsci.76.153

[12] Furukawa, R., Uemura, R., Fujita, K., Sjolte, J., Yoshimura, K., Matoba, S., and lizuka Y, 2017, Seasonal-scale

dating of a shallow ice core from Greenland using oxygen isotope matching between data and simulation, Journal of
Geophysical Research: Atmospheres, 122, 10,873-10,887. https://doi.org/10.1002/2017JD026716
[13] , 2017,
, 75 45-52,
[14] Akihiro Hashimoto, Masashi Niwano, Teruo Aoki, Shun Tsutaki, Shin Sugiyama, Tetsuhide Yamasaki, Yoshinori

lizuka, Sumito Matoba, 2017, Numerical weather prediction system based on JMA-NHM for field observation

campaigns on the Greenland ice sheet, 57 91-104,
[15] Dome Fuji Ice Core Project, K. Kawamura et al., 2017, State dependence of climatic instability over the past
720,000 years from Antarctic ice cores and climate modeling, Sci. Adv. 3, 2, €1600446",doi: 10.1126/sciadv.1600446

[16] Motizuki Y., H. Motoyama, Y. Nakai, K. Suzuki, Y. lizuka and K. Takahashi, 2017, Overview of the chemical
composition and characteristics of Na+ and Cl— distributions in shallow samples from Antarctic ice core DFO1 (Dome
Fuji) drilled in 2001, Geochemical J,

[17] Yoshinori lizuka, Atsushi Miyamoto, Akira Hori, Sumito Matoba, Ryoto Furukawa, Takeshi Saito, Shuji Fuijita,



Motohiro Hirabayashi, Satoru Yamaguchi, Koji Fujita, Nozomu Takeuchi, 2017, A firn densification process in the high
accumulation dome of southeastern Greenland,"Arctic, Antarctic, and Alpine Research, 49, 1, 13-27

[18] Yoshinori lizuka, Hiroshi Ohno, Ryu Uemura, Toshitaka Suzuki, Ikumi Oyabu, Yu Hoshina, Kotaro Fukui, Motohiro
Hirabayashi and_Hideaki Motoyama, 2016, Spatial distributions of soluble salts in surface snow of East Antarctica,
Tellus B 68:1, 29285, doi: 10.3402/tellusb.v68.29285

[19] Ohno, H.,_lizuka, Y., Hori, A., Miyamoto, A., Hirabayashi, M., Miyake, T., Kuramoto, T., Fujita, S., Segawa, T.,

Uemura, R., Sakurai, T., Suzuki, T., and Motoyama, H., 2016, Physicochemical properties of bottom ice from Dome

Fuji, inland East Antarctica, Journal of Geophysical Research: Earth Surface, 121, 7, 1230-1250,
doi:10.1002/2015jf003777
[20] Ryu Uemura, Kosuke Masaka, Kotaro Fukui, Yoshinori lizuka, Motohiro Hirabayashi,_Hideaki Motoyama, 2016,

Sulfur isotopic composition of surface snow along a latitudinal transect in East Antarctica,"Geophys. Res. Lett., 43, 11,
5878-5885",10.1002/2016GL069482

[21] Yu Hoshina, Koji Fuijita, Yoshinori lizuka, Hideaki Motoyama, 2016, Inconsistent relationships between major ions

and water stable isotopes in Antarctic snow under different accumulation environments, Polar Science, Volume 10,
Issue 1, March 2016, Pages 1-10, doi:10.1016/j.polar.2015.12.003

[22] Ikumi Oyabu, Sumito Matoba, Tetsuhide Yamasaki, Moe Kadota, Yoshinori lizuka, 2016, Seasonal variations in the
major chemical species of snow at the South East Dome in Greenland, Polar Science, Volume 10, Issue 1, March
2016, Pages 36—42, doi:10.1016/j.polar.2016.01.003

[23] Shuji Fujita, Kumiko Goto-Azuma, Motohiro Hirabayashi, Akira Hori, Yoshinori lizuka, Yuko Motizuki,_Hideaki
Motoyama and Kazuya Takahashi, 2016, Densification of layered firn of the ice sheet at Dome Fuji, Antarctica,
Journal of Glaciology, Journal of Glaciology,

[24] Yoshinori [IZUKA, Sumito MATOBA, Tetsuhide YAMASAKI, Ikumi OYABU, Moe KADOTA, and Teruo Aoki, 2016,

Glaciological and meteorological observations at the SE-Dome site, southeastern Greenland Ice Sheet, Bulletin of
Glaciological Research, 34 (2016) 1-10",doi: 10.5331/bgr.15R03

[25] Yu Hoshina, Koji Fujita, Yoshinori lizuka, Hideaki Motoyama, Inconsistent relationships between major ions and

water stable isotopes in Antarctic snow under different accumulation environments, Polar Science, Volume 10, Issue
1, March 2016, Pages 1-10, doi:10.1016/j.polar.2015.12.003 (20151218)

[26] Ikumi Oyabu, Yoshinori lizuka, Hubertus Fischer, Simon Schiipbach, Gideon Gfeller, Anders Svensson, Manabu
Fukui, Jergen Peder Steffensen, Margareta Hansson, 2015, Chemical compositions of solid particles present in the
Greenland NEEM ice core over the last 110,000 years, Journal of Geophysical Research: Atmospheres, 120, 18,
9789",10.1002/2015JD023290

2 - 2007/2008 I

Sylviane Surdyk Vol.58, No.3 (Nov. 2014)

[28] Oyabu, Ikumi; lizuka, Yoshinori; Uemura, Ryu; Miyake, Takayuki; Hirabayashi, Motohiro; Motoyama, Hideaki;

Sakurai, Toshimitsu; Suzuki, Toshitaka; Hondoh, Takeo, Chemical compositions of sulfate and chloride salts over the
last termination reconstructed from the Dome Fuji ice core, inland Antarctica, Journal of Geophysical
Research-Atmospheres Volume: 119 Issue: 24 Pages: 14045-14058 Published: 2014, DOI: 10.1002/2014jd022030
(20141206)*
[29] , :
33 129-132 2014 9
36
[01] ,
,2018 5 22 , , 2018 ,
[02] lizuka, Y., R. Uemura, K. Fujita, S. Matoba, Aerosols Preserved in a High-accumulation Dome Ice Core, Southeast
Greenland, June 20, 2018, Davos Switzerland, Polar2018,

[03] Amino, T., Y. lizuka, K. Fujita, N. Oshima and S. Matoba, Analysis of insoluble particles in the ice core from
south-east dome Greenland, December 13, 2018, Washington DC, AGU fall meeting,
[04] Hattori, S., A. Tsuruta, Y. lizuka, K. Fujita, R. Uemura, S. Matoba, N. Yoshida, Nitrogen isotope of nitrate in Arctic

ice core records past anthropogenic energy shift,25th to 29th of September 2018,"Sunport Takamatsu Convention

Center, Kagawa, International Global Atmospheric Chemistry (IGAC),



[05] : : : : : : :
,2018 9 10-12 ,2018 ,
[06] I , 2018 9
10-13 2018 , ,
[07] , , , ,2018 5
22 , 2018 ,
[08] e, , , SIGMA-A
,2018 9 10-13 , 2019 ,
[09] ,
,2018 9 10-13 , ,
[10] ,
,2018 5 22 , 2018
[11] : : : : : : : : , ,
SIGMA-A ,2018 9 1013 , ,
[12] b : , 60 , 2018
5 22 , 2018
[13] , , , , 60
, 2018 11 17-18 , 4

[14] lizuka et al, General characteristics of a high-accumulation dome ice core, southeast Greenland,
20180115-18,Tokyo,ISAR-5 Fifth International Symposium on Arctic Research,

[15] Sasaki, Matoba, lizuka et al, Fluctuations of total concentration of metals recorded in the ice core from south east

dome, Greenland, 20180115-18, Tokyo,ISAR-5 Fifth International Symposium on Arctic Research,
[16] Ando, lizuka et al, Composition of salt inclusions in the southeastern Greenland (SE-Dome) ice core analyzed by

micro-Raman spectroscopy, 20180115-18, Tokyo, ISAR-5 Fifth International Symposium on Arctic Research,

[17] lizuka et al, A 60-year record of atmospheric sulfate and nitrate depositions preserved in the high-accumulation
dome ice core, South East Greenland, 20170520-25, Makuhari Messe, JpGU-AGU Joint Meeting 2017,

[18] Furukawa, lizuka et al, Seasonal scale dating of a shallow ice core from Greenland using oxygen isotope matching
between data and simulation, 20170520-25, Makuhari Messe, JpGU-AGU Joint Meeting 2017,

[19] Sasaki, Matoba et al, , 20170924-27,

[20] Parvin, Seki et al, Greenland ice core records of biomass burning aerosol and biogenic SOA tracers over the past
65 years, 20170520-25, Makuhari Messe, JpGU-AGU Joint Meeting 2017,

[21] Hattori, lizuka et al, A 60-year record of isotopic compositions of nitrate preserved in the high-accumulation dome
ice core, South East Greenland, 20170520-25, Makuhari Messe, JpGU-AGU Joint Meeting 2017,

[22] Hattori, lizuka et al, A 60-Years Record of Nitrogen and Oxygen Isotopic Compositions of Nitrate in
High-Accumulation Dome Ice Core Collected at South East Greenland, 20170813-18, Paris, Goldschmidt2017,

[23] Tsuruta, lizuka et al, 60 ,
20170913-15, ) '
[24] Ando, lizuka et al, 60
, 20170913-15, )
[25] Tsuruta, lizuka et al, 60 ,

20170924-27, ,

[26] Ando, lizuka et al, Evaluation of aerosol composition changes in the last 60 years around southeastern Greenland
by analyzing micro-inclusions in the SE-Dome ice core using Raman spectroscopy, 20171211-15, New Orleans, AGU
Fall Meeting 2017,

[27] lizuka et al, Past Anthropogenic Aerosols Preserved in Ice Core of South-East Dome, Greenland, 20160627-0701,
Yokohama, Goldschmidt,

[28] Furukawa, lizuka et al, Temperature and Accumulation Rate Reconstruction from the Ice Core in South-East Dome,
Greenland, 20160627-0701, Yokohama, Goldschmidit,



[29] Matoba et al, Climate changes after the Little Ice Age reconstructed from shallow ice cores at Greenland Ice Sheet,
20160523, St. Petersburg, XVI Glaciological Symposium,

[30] , , 20151211, 27 12 11
21 ,
[31] , Shallow ice core project on south-east dome in Greenland — Drilling report and science trench

of the ice core,20151130-1202,"Auditorium, Institute of Low Temperature Science (ILTS), Hokkaido University, 30
November — 2 December 2015, ILTS International Symposium on Low Temperature Science,

[32] lizuka, Y., Climate changes in the North Pacific region reconstructed from alpine ice cores, 20151130-1202,

Auditorium, Institute of Low Temperature Science (ILTS), Hokkaido University, 30 November — 2 December 2015,
ILTS International Symposium on Low Temperature Science,
[33] , Ice core drilling on the South-East Dome in Greenland Ice Sheet, 20151116, National Institute

of Polar Research, 16 November, 2015, The Sixth Symposium on Polar Science

[34] , , 20150914,

2015 9 14 ,
[35] ) , 20150913, 2015 9 13
[36] , 7 N N , 20150914, 2015 9
14

0 , o 0 o 0
2018 1 23
NOXx
60 NO3-

https://www.hokudai.ac.jp/news/180123 pr.pdf

Uemura Ryu

8 00580143

Matoba Sumito

8 30391163

Seki Osamu

8 30374648

Motoyama Hideaki

8 20210099



